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Abstract: Since the beginning of scientific operations in 2003, more than 20 extra-galactic sources have been detected 
with H.E.S.S. (High Energy Stereoscopic System) at very high energies (VHE): apart from the starburst galaxy NGC 253, 
all of them are active galactic nuclei (AGNs). BL Lac objects are by far the dominant AGN sub-class in the H.E.S.S. 
extra-galactic sky, but two radio-galaxies and one flat-spectrum radio quasar (FSRQ) have been detected as well. The 
study of extra-galactic VHE emitters will be improved in the near future by the completion of a fifth 24m-diameter 
telescope (H.E.S.S. //). In this talk, a review of the AGNs seen by H.E.S.S. will be given, including the latest results 
achieved, namely the detection of VHE emission from the blazars IRXS 3101015.9-311909, SHBL J001355.9-185406, 
lES 1312-423, AP Lib and the BL Lac candidate HESS J 1943+21 3. 
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1 The H.E. S. S. extra-galactic sky 

H.E.S.S., a system of four atmospheric Cherenkov tele- 
scopes sensitive to 7-ray photons above 100 GeV, has 
detected more than 20 extra-galactic sources since the 
beginning of scientific operations in 2003. 
Apart from the starburst galaxy NGC 253, the VHE 
extra-galactic sky seen by H.E.S.S. is entirely composed 
of AGNs. Among these, blazars (BL Lac objects and 
FSRQ) are by far the most important sub-class. In the 
unified AGN model 1 1], these objects are radio-loud AGNs 
whose relativistic jet is pointed towards the observer The 
emitting region is thought to be a very dense zone inside 
the jet, filled with a high-energy particle (e^) population 
and a magnetic field of the order of 10^^-10~^G. The 
high energy emission is usually interpreted as inverse 
Compton scattering of synchrotron photons (synchrotron 
self-Compton model, SSC), or external photons (external 
inverse Compton model), off the high energy particles in 
the emitting region. The measured flux is enhanced by 
relativistic effects. 

Apart from the FSRQ PKS 1510-089 121 and the two 
radio-galaxies Cen A El and M S7 E], all flie AGNs 
detected with H.E.S.S. are BL Lac objects. 

The list of the extra-galactic sources detected by H.E.S.S. 
up to now is reported in Table 1, while the integrated 
number of extra-galactic sources as a function of the time 
is shown in Fig. [T] Recently, an important improvement 
has been achieved through the developement of enhanced 
analysis techniques f33l l34l [35l . which permit the detec- 



tion of faint 7-ray sources with shorter observation time 
compared to the standard Hillas reconstruction technique 
|36|. 

In the following, we concentrate on some of the most 
recent H.E.S.S. results on extra-galactic sources, namely 
the detection of VHE emission from the BL Lac objects 
SHBL J001355.9-185406, IRXS J101015.9-31 1909, 
lES 1312-423, AP Lib and the BL Lac candidate 
HESSJ1943+213. 



2 Recent H.E.S.S. results on extra-galactic 
sources 

2.1 SHBLJ001355.9-185406 

SHBL JOOl 355.9-1 85406 is a high-energy-peaked BL Lac 
object (HBL) lED located at a redshift of z = 0.095. The 
VHE emission from this very weak source is detected by 
H.E.S.S. at ~ 5 standard deviations (cr) above 300 GeV, 
during 40 hours of observation live-time taken between 
2008 and 2010 |7|. The excess map is plotted in Fig. |2] 
The TeV flux from the source corresponds to ^ 1% of the 
flux from the Crab nebula ("Crab units"). Following the 
H.E.S.S. announcement, the presence of a GeV counterpart 
was claimed by the Fermi-LAT collaboration |38 1 : the flux 
of the source above 100 Me V is (9±7) x 10"^° ph/cm^/s, 
with a photon index of 1.5 ± 0.2. However, the source is 
not present in the Fermi-LAT 2-year catalog (2FGL) |39l . 
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Figure 1 : Cumulative number of extra-galactic sources de- 
tected by H.E.S.S. as a function of the year 



Table 1: Extra-galactic sources detected by 



2.2 IRXS J101015.9-311909 

IRXS J101015.9-311909 is a bright X-ray source detected 
for the first time by ROSAT 1401. and identified as a blazar 
at redshift z — 0.143 BTI . The VHE 7-ray emission from 
this object has been detected by H.E.S.S. at 7cr, in 49 hours 
of observation live-time taken between 2006 and 2010 1 14 1. 
The excess map is plotted in Fig. |2] The time-averaged 
photon index of the source is 3.1 ± 0.5stat, with a flux 
equal to ^ 0.008 Crab units. The source is present in the 
2FGL catalog : the flux between 300 MeV and 100 GeV 
is (3.5 ± 0.9) X 10~^ ph/cm^/s, the photon index being 

2.2 ± 0.1. No significant flux variability has been detected 
in the H.E.S.S. data. 

2.3 lES 1312-423 

lES 1312-423 is an X-ray source classified as a blazar at 
a redshift of z = 0.105 |42j. The object was discovered 
serendipitously in the field of view of H.E.S.S. observations 
centered on the radio galaxy Centaurus A (see Fig|3]l. The 
total observation live-time (corrected for the lower accep- 
tance due to the 2° offset from the center of the field of 
view) is ^ 65 hours. The TeV emission from lES 1312-423 
is detected by H.E.S.S. at ^ la with a flux equal to 0.004 
Crab units lfl4l . The source is not present in the Fermi- 
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Figure 3: H.E.S.S. significance map of the sky region 
around lES 1312-423 with the radio-galaxy Cen A in the 
same field-of-view L14J 



LAT 2-year catalog and no significant variabiUty has been 
detected in the H.E.S.S. data set. 

2.4 APLib 

AP Lib is a nearby AGN (z — 0.049), classified as a 
low-energy -peaked BL Lac object (LBL) [43 1. The TeV 
emission from AP Lib is detected by H.E.S.S. at 7a in 
11 hours of observation live-time taken in 2010 ifTTl [TSl . 
The VHE spectral index of the source is r=2.5 ± 0.2, and 
its flux is ^ 0.02 Crab units. The object is detected by 
Fermi-LAT as well, with an integrated 0.3-300 GeV flux 
of (1.9 ± 0.1) X lO^^ph/cm^/s, and a spectral index of 
2.1 ± 0.1 ijTSl. The SED of AP Lib (see Fig. l4lfT8l ) shows 
a very broad high energy bump, which covers the X-ray 
to VHE 7-ray energy band. Such a broad component is 
usually explained by assuming inverse Compton emission 
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Figure 2: Excess map centered on SHBL J001355.9-185406 (left) and IRXS J101015.9-31 1909 (right). Taken from lfT4l . 




Figure 4: Spectral energy distribution of AP Lib. See [18] for details. 



on the external photon field (i.e. broad line region, accre- 
tion disk), which is thought to be important in LBLs |44|. 
AP Lib is the third LBL ever detected at VHE (together 
with BL Lac and S5 0716+714). 

2.5 HESS J1943+213 

HESS J1943+213 is a point-like source detected by 
H.E.S.S. during the VHE galactic survey \2T\. Its position 
is consistent with the unidentified hard X-ray source IGR 
J19443+21 17. The source is detected at 7.9cr in 25 hours 
of observation live-time: its flux corresponds to ^ 0.02 
Crab units, with a photon index of 3.1 ± O.istat between 



470 GeV and 6 TeV. 

The study of the spectral energy distribution of this source, 
including radio, infrared and X-ray data, suggests an extra- 
galactic origin of the emission. A gamma-ray binary hy- 
pothesis is disfavored mainly due to the lack of a plausible 
massive stellar counterpart in optical/infrared and the ab- 
sence of orbital variability. A pulsar wind nebula origin 
is disfavored by the very soft TeV spectrum and the ab- 
sence of extended X-ray counterparts. On the other hand, 
the overall spectral energy distribution is consistent with 
an extreme high-energy-peaked blazar, with a synchrotron 
peak energy > 1 keV. The lower limit on the redshift, based 
on the expected flux from the host galaxy, is z > 0.14. 
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3 Summary and conclusions 

A summary of the H.E.S.S. extra-galactic sky was pre- 
sented, with a particular emphasis given on the latest TeV- 
emitting AGNs detected by H.E.S.S. . 
The increasing number of detections claimed by H.E.S.S. 
in the last years is mainly due to the development of new 
high-performance analysis techniques. In the near future, 
the study of the VHE sky will be significantly improved 
with the construction of a fifth 24m-diameter telescope : in 
this new configuration (H.E.S.S. II), the increasing of sen- 
sitivity and the lowering of the energy threshold (down to 
30 GeV), will permit the detection of fainter and more dis- 
tant objects, populating the known VHE extra-galactic sky. 
H.E.S.S. II is currently under construction and should be 
fully operational by the end of 2012. 
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